Hospital were studied from 1990 to 2001. Two treatment regimens were used: ProMACE-CytaBOM and then, from November 1996 on, the CHOP regimen. Complete remission (CR), disease-free survival (DFS), and overall survival (OS) rates were determined. Primary refractory patients and relapsed patients were also assessed. A total of 111 patients under 60 years of age were assessed and ranked according to the international prognostic index adjusted to age. Twenty (18%) of them were classified as low risk, 40 (36%) as intermediate risk, 33 (29.7%) as high intermediate risk, and 18 (16.3%) as high risk. Over a five-year period, OS and DFS rates were 71 and 59%, respectively, for all patients. For the same time period, OS and DFS rates were 72.8 and 61.3%, respectively, for 77 patients treated with CHOP chemotherapy and 71.3 and 60% for patients treated with the ProMACE-CytaBOM protocol. There was no significant difference in OS or DFS between the two groups. Eleven of 50 refractory and relapsed patients were consolidated with high doses of chemotherapy. Three received allogenic and 8 autologous bone marrow transplantation. For the latter, CR was 62.5% and mean OS was 41.1 months. The clinical behavior, CR, DFS, and OS of the present patients were similar to those reported in the literature. We conclude that both the CHOP and ProMACE-CytaBOM protocols can be used to treat diffuse large Bcell lymphoma patients, although the CHOP protocol is preferable because of its lower cost and lower toxicity. Correspondence
Introduction
Non-Hodgkin's lymphomas comprise a heterogeneous group of lymphoid tissue cancer with different histological subtypes and clinical features. They represent the fifth most common type of cancer in Brazil, with an incidence of 55,000 cases a year and over 26,000 deaths (1). In 1998, the incidence was 12.2 cases per 100,000 inhabitants in São Paulo (2) , as compared to 8.5 cases per 100,000 inhabitants among people under 65 years of age and 69 cases per 100,000 among people over 65 in the United States (3) . In the Western world, the diffuse large B-cell lymphoma (DLBCL) subtype is the most common one (4) .
Treatment requires assessing the patient's functions and prognostic factors. Curative treatment for these patients is based on an anthracyclic antibiotic-containing chemotherapy course (5) . Overall survival rates for patients who scored high on the age-adjusted international prognostic index (aIPI) were lower than 30% with conventional treatments. The best therapeutic approach to these patients has not been established (6) .
Based on the hypothesis raised by Goldie and Coldman (7) , according to which an increase in the number and/or intensity of chemotherapy doses would elicit a better response, several intensive protocols have been designed and tested. However, none of them proved to be superior to the CHOP regimen, which is still the first choice for the treatment of DLBCL patients, apart from experimental protocols (8) .
In the group of primary refractory and relapsed patients previously treated by salvage chemotherapy, 20 to 40% reached complete remission. Nonetheless, if autologous bone marrow transplantation is not consolidated, overall 5-year survival will be lower than 10%. If consolidation is used, overall survival will increase to 46% (9) .
In Brazil, studies are needed in order to find out if the patients' clinical and biological behavior is equivalent to that described in other geographical areas. If this proves not to be the case, there should be an adaptation to these new conditions. In the present study, we assessed complete remission, disease-free survival, and overall survival rates for DLBCL patients under 60 years of age who were treated at the Hematology Department of the Hospital das Clínicas, University of São Paulo, over a period of 12 years. The refractory and relapsed patients were also assessed regarding the type of salvage chemotherapy used and the corresponding responses.
Patients and Methods
Between January 1990 and October 1996, the DLBCL patients were treated with ProMACE-CytaBOM (60 mg/m 2 prednisona, 25 mg/m 2 doxurubicin, 650 mg/m 2 cyclophosphamide, 120 mg/m 2 etoposide, 300 mg/ m 2 cytarabina, 5 units/m 2 bleomycin, 1.4 mg/ m 2 vincristine, and 120 mg/m 2 methotrexate) chemotherapy. From November 1996 to December 2001 they underwent the CHOP (750 mg/m 2 cyclophosphamide, 50 mg/m 2 doxorubicin (Adriamycin), 1.4 mg/m 2 vincristine, and 500 mg prednisone) regimen. The histology of the patients was reviewed for inclusion in the present analysis.
The aIPI was determined for all patients (N = 111), who were divided into four groups: low (N = 20), low intermediate (N = 40), high intermediate (N = 33), and high risk (N = 18). In order to compare complete remission, overall survival, and disease-free survival rates according to the aIPI among the four groups, the groups were rearranged into two groups, mainly due to the small number in each. Low and low intermediate aIPI patients were assigned to the low risk-adapted group (N = 60) and high intermediate and high aIPI patients were assigned to the high risk-adapted group (N = 51).
Patients were submitted to 4 to 8 treatment cycles according to their clinical classification. Patients in stage I or II or in the bulky stage (tumor size over 7 cm or cardiothoracic index over 1/3) who achieved complete remission also received a course of involved field radiation (3600 cCy). Patients who presented lymphoma in their facial bones or other bones, in the testes, and Waldeyer's ring also underwent radiation. Patients with lymphoma in their testes, ovaries, and paravertebral region received 4 intrathecal cycles of 12 mg methotrexate and 2 mg dexamethasone as prophylaxis against relapse in the central nervous system.
The refractory and relapsed patients received different salvage chemotherapy treat-ments. Eight of them were consolidated with autologous bone marrow transplantation and three with allogenic transplantation.
Confirmed complete remission was defined by the lack of all lymphoma-related signs and symptoms over a period of at least 4 weeks. The criteria for partial remission were a lesion reduction of 50% or over by adding up the results of the two major perpendicular values of the measurable lesions, lack of development of pre-existing lesions, appearance of new lesions, and clinical deterioration. Complete mass reduction and persistence of bone marrow infiltration were also considered to be partial remission. Any response lower than partial remission was classified as refractory disease. Development of residual lesions of 25% or more and the appearance of new lesions implied relapse (10) .
All patients underwent a diagnostic workup consisting of tumor biopsy; history-taking; biometric tests; complete blood count; liver and kidney evaluation; serum lactate dehydrogenase (LDH) and ß-2 microglobulin measurements; serum protein electrophoresis; HBV, HCV, HIV, HTLV I and II, syphilis, and South American trypanosomiasis serologies; electrocardiogram; echocardiogram; chest radiography; bilateral bone marrow biopsy; lumbar puncture, and neck, chest, abdomen, and pelvis computed tomography. Patients whose Waldeyer's ring had been affected underwent endoscopy and those whose facial bones were affected underwent brain and face computed tomography. The Ann Arbor criteria were used for re-classification (11), first after the fourth cycle and then at the end of treatment. The criteria were then applied every 3 months during the first 2 years and every 6 months thereafter.
The Student t-test, Fisher exact test, and chi-square test, where appropriate, were used for statistical analysis of the data. Overall survival and disease-free survival rates were analyzed by the Kaplan-Meyer method. The survival curves for the two groups were compared by the log-rank test.
Overall survival was determined considering the period from the beginning of treatment to patient death, loss to follow-up, or last assessment. Disease-free survival rates were only analyzed for patients with complete remission considering the period from remission to progression, relapse, or death from any cause. The patients were censored on the day of last observation, or transplantation. For multiple analysis, the Cox regression model was applied to the variables that showed an impact on overall survival curves in univariate analysis. Data were analyzed using the Statistical Software Package for the Social Sciences (SPSS version 10.0 for Windows; SPSS Inc., Chicago, IL, USA).
Results
Of the 111 patients studied, 77 received the CHOP regimen and 34 the ProMACE-CytaBOM regimen. We only studied patients under 60 years of age (mean: 38.7 years) in order to avoid interference by agerelated limitations. Accordingly, lower intensity-dosed regimens were used for the population over 60 years old.
The two groups were similar, except for a larger number of high LDH cases in the CHOP group (Table 1) Complete remission rate for the 52 patients staged III or IV was 61.5%, and overall survival and disease-free survival rates over 60 months were 55.1 and 37.1%, respectively.
Mean overall survival was 73.4 months (95% CI: 57.7; 89.1), and mean disease-free survival was 65.7 months (95% CI: 39.57; 91.88; Figure 1A and B). The complete remission, overall survival, and disease-free survival rates for patients staged I or II were significantly higher than those for patients in stages III and IV (P = 0.011, 0.0124, and 0.0004).
Sixty patients were ranked as low riskadapted, 20 at low risk and 40 at low intermediate risk. Fifty-one patients were ranked as high risk-adapted, 33 at high intermediate risk and 18 at high risk (Table 1 ). In the low risk-adapted group, complete remission rate was 78.3%, overall survival rate over 60 months was 84.3% (mean: 101.87 months; 95% CI: 91.7; 112.1), and disease-free survival rate over 60 months was 68.12% (mean: 69.6 months; 95% CI: 56.7; 82.5). In the high risk-adapted group, complete remission rate was 66.7%, overall survival rate was 54.8% over 60 months (mean: 67.8 months; 95% CI: 53.1; 82.5), and diseasefree survival rate over 60 months was 46.6% (mean: 79.6 months; 95% CI: 53.5; 105.7), with statistical significance for overall survival and disease-free survival (P = 0.002 and 0.02).
Overall survival over 60 months for patients who achieved complete remission was 79.7% (mean: 97.6 months; 95% CI: 87.9; 107.4), and was higher than the one for refractory patients (P < 0.0001). Twentyfour (22%) of 111 patients were primary refractory patients and 26 (23%) were early relapsed patients. Twenty-nine of these (58%) presented high intermediate to high risk levels.
When multivariate analysis was performed, the factors that influenced overall survival were aIPI, which was found to be the independent predicting factor (P = 0.009) with a relative risk of 3.2 (95% CI: 1.33; 7.75), and primary therapeutic response (P < 0.0001) with a relative risk of 4.61 (95% CI: 2.07; 10.3).
There was no statistically significant difference in the complete remission rates between patients treated with the CHOP (68.8%) or the ProMACE-CytaBOM (82.4%; P = 0.139) regimens. Overall survival over 60 months was 72.8% in the CHOP group (mean: 65.8 months; 95% CI: 57.8; 73.7) and 71% (mean: 89 months) in the ProMACE-CytaBOM group (95% CI: 79.4; 122.1; P = 0.85; Figure 1C ).
Also, there was no statistically significant difference in the disease-free survival rates between the CHOP group and the ProMACE-CytaBOM group. Disease-free survival over 60 months was 61.3% for patients treated with the CHOP protocol (mean: 101 months; 95% CI: 79.7; 122.1) and 60% (mean: 66.6 months) for patients treated with ProMACE-CytaBOM chemotherapy (95% CI: 50.4; 82.7; P = 0.85; Figure 1D ). For the patients who received salvage chemotherapy without bone marrow transplantation, the complete remission rate was 23.7%. However, the patients who responded to the salvage chemotherapy and those who were chemoresistant and received bone marrow transplantation both presented a complete remission rate of 54.5% and overall survival rate over 60 months of 22.7% (mean: 31.3 months; 95% CI: 6.1; 56.5). Complete remission occurred in 62.5% of patients who received autologous bone marrow transplantation, with an overall survival rate of 33.3% over 60 months (mean: 41.1 months; 95% CI: 7.8; 74.5).
CHOP chemotherapy for diffuse large B-cell lymphoma
We observed a trend towards higher levels of complete remission in patients submitted to consolidation with bone marrow transplantation compared to the group that only received salvage chemotherapy. The overall survival rate over 40 months was 63% for the patients who achieved complete remission (mean: 69.5 months) (95% CI: 44.9; 94.0) and 28.1% (mean: of 16.2 months) for the patients who did not reach complete remission (95% CI: 9.6; 22.9; P = 0.03; Figure 1E ).
Discussion
Biological breakthroughs in our knowledge of malignancies have opened new therapeutic perspectives in oncology. This fact, coupled with the emotional burden associated with the diagnosis of a malignant disease, can lead to the replacement of traditional treatments with other options not yet validated, often involving greater toxicity and costs, in spite of the lack of any demonstrable efficacy. Therapeutic decisions should be increasingly based on clinical studies whose populations have features that mimic as closely as possible those presented by the patient in question. However, treatment of malignancies in developing countries is based on studies of populations whose socioeco-nomic features are different from those of populations from developed countries (12) .
Based on Goldie and Coldman's (7) hypothesis, several researchers started using more aggressive protocols. Starting in 1980, several drug combinations appeared, with the addition of other drugs like VePesid (VP-16) and methotrexate, or with increased doses and/or reduced cycle intervals. The separate evaluation of these regimens, especially third-generation ones (MACOP-B, ProMACE-CytaBOM, COP-BLAM IV, LNH-84), has proved their superiority over the CHOP protocol (13, 14) . However, a randomized multi-center study comparing the ProMACE-CytaBOM (prednisone, cyclophosphamide, doxorubicin hydrochloride, etoposide, cytarabine, bleomycin, vincristine, and methotrexate), the MACOP-B, and the m-BACOD regimens with the CHOP did not show any statistically significant difference regarding complete remission, overall survival, and disease-free survival. There was a trend towards higher toxicity in the groups treated with second-or third-generation regimens (8) . Later, a study comparing the CHOP and the ProMACE-CytaBOM did not demonstrate any benefits in using the latter (14) . Therefore, the CHOP protocol is still the first choice for the treatment of DLBCL patients.
In our cases, as well as in the literature, we did not observe any statistically significant difference in complete remission, overall survival, or disease-free survival rates between the CHOP and the ProMACE-CytaBOM regimens (P = 0.139) (8, 14) . However, there was still a trend towards higher complete remission rates in the group receiving the ProMACE-CytaBOM protocol, probably explained by the larger number of high LDH patients in the group treated with CHOP. However, these results should be analyzed with caution since ours was a nonrandomized study with a limited number of patients treated over a long period of time. All the ProMACE-CytaBOM patients were treated in the early years (1990) (1991) (1992) (1993) (1994) (1995) (1996) and supportive care might have changed over subsequent years.
Unlike the data in the study that defined IPI, more than 50% of our cases showed early stages at diagnosis, probably due to the exclusion of patients over 60 years of age. This contributed to a larger portion of patients at low aIPI risk and their complete remission, overall survival and disease-free survival rates.
As there was no difference in overall survival and disease-free survival among the patients with low intermediate or low aIPI risk and among the high intermediate and high aIPI risk, it was possible to rearrange the patients into a low risk-adapted group and a high risk-adapted group (15) . The patients in the low risk-adapted group presented statistically higher overall survival and disease-free survival rates than those in the high risk-adapted group. The variable with a major impact on overall survival was complete remission after the first treatment (P < 0.0001). Forty-seven (58%) of the 81 patients who achieved complete remission belonged to the low risk-adapted group and these factors were independently predictive of overall survival in multivariate analysis.
The patients with unfavorable aIPI, advanced stage of disease (stages III and IV), or tumor size of more than 10 cm ("bulky") achieve about 60% complete remission, although 50% relapse, and only one third of the patients with disseminated disease are cured (16, 17) . These results are similar to those reported here since the high risk-adapted complete remission rate was 66.7%, overall survival rate was 54.8% (mean of 67.8 months; 95% CI: 53.1; 82.5) and diseasefree survival rate over 60 months was 46.6% (mean: 79.6 months; 95% CI: 53.5; 105.7), with statistical significance for overall survival and disease-free survival.
We believe that the use of a protocol different from the CHOP to treat DLBCL patients is only justified for patients in ex-perimental protocols. The CHOP protocol has efficacy similar to that of third-generation protocols for the treatment of DLBCL patients and is less toxic, requires a shorter hospital stay and, therefore, is of lower cost. Recent results have shown benefits in the association of the CHOP protocol and anti-CD20 monoclonal antibodies (rituximab) (18, 19) , but the use of these drugs makes the treatment of DLBCL patients rather more expensive, with the public health system of developing countries having difficulty in implementing such protocols.
Of the patients refractory to chemotherapy and patients with early relapse, only 20 to 40% achieve complete remission with salvage chemotherapy and less than 10% will be alive in 5 years (20) (21) (22) . Survival rates rise to 46% when the patients who respond to salvage chemotherapy are consolidated with transplantation (23).
In the cases reported here, refractory and relapsed patients were either given different salvage chemotherapy followed or not by consolidation with bone marrow transplantation. According to the literature, the complete remission rate for patients who did not undergo a transplantation was 23.7% and overall survival rate was 8% over 5 years (21, 22) . Nonetheless, in the present study, the patients consolidated with bone marrow transplantation achieved a complete remission rate of 54.5%, with an overall survival rate of 22.7% over 5 years and a mean survival of 31.3 months. By excluding those receiving allogenic transplantation, the complete remission rate rose to 62.5% and mean survival was 41.1 months. A recent study has demonstrated that the overall survival rate was 34% over 4 years (24) . Similarly, in our series this rate was 33.3%.
Both the CHOP and the ProMACE-CytaBOM protocols can be used to treat our DLBCL patients. Nevertheless, due to lower costs and toxicity, we should use the CHOP protocol. Because of their low-survival rate, patients with high risk for aIPI should be approached in a different way in experimental regimens, such as consolidation with au-tologous bone marrow transplantation in their first complete remission.
